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Abstract. This research is devoted to ecologica
problems associated with the development of poultry
farming in Ukraine. It provides practical approach to the
reduction of ammonium emissions from poultry farms,
which results in an opportunity to produce organic-
mineral fertiliser. Organic-mineral fertilisers obtained
thisway weretested in field.
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1. Introduction

Today, poultry farming is one of the mogt prioritised
aess of anima indudry. Rapid development of poultry
farming in Ukraine is accompanied by the increase of
production of eggs, meets and poultry stock. Firg of dl, this
isexplained by the growth of demand of food companiesand
people for poultry products due to its relative cheapness as
compared to other types of meat [1]. It turned out that poultry
indugtry was capable of prompt adaptation to the marketing
conditions by virtue of its mobility under transformation of
the agroindudtria complex.

As to locdisation of poultry farms on the territory of
Ukraine, there are few industry leaders holding up to 70 %
of poultry stock in the country. 6-13 % of overal poultry
sock are localised in Kyiv, Chekasy, Vinnytsa, Kherson
and Dnipropetrovsk Regions [2]. Poultry production is
concentrated in the Forex-Steppe Zone Fast return on
investment in poultry production makes investment
increase dynamics tending to rapid growth. This contributes
to quick rise of the number of big modern poultry farms,
and cregtion and devdopment of powerful vertical-
integrated companies. In 2017 poultry production in the
Forest-Steppe Zone reached 857.68 thst of meat, making
71 % of overal production output in Ukraine. The poultry
production output was 20.5% in the Steppe Zone and

85% in Polissa. The leaders of poultry production are
Cherkasy Region — 23%, Vinnytisa Region — 18.9 %,
Dnipropetrovsk Region —14 %, Kyiv Region — 13.6 %, and
Volyn Region, which sharein overdl poultry production is
5.8 %.

Expert assessments indicate that farming generates
up to 20 % of al pollution emissions in al components
of the environment: atmosphere, hydrosphere and
lithosphere. And poultry farming is referred to the
biggest environmental polluters of all agriculturd
productions [3].

The authors [4] place an emphasis on sources of
ecological hazard of poultry farms of Ukraine pertinent
to the generation of solid wastes, which cause further
transition of pollution into the atmosphere and
hydrosphere. These sources together with the
approximate waste output (with the consideration of
only specialised farms) are provided below:

1. Droppings with natural moisture content —
5.2mint;

2. Died birds—50 thst

3. Bird daughter waste — 210 thst

4. Incubation waste — 12 thst

The second, third and fourths types of wastes require
special messures and processes for their disposal,
implementation of which is mandatory for all poultry
faams, and operation of farms without them is
unacceptable. Therefore, we did not take them into account
in the sources of ecologica hazard in the operation of
poultry farms. Neverthe ess, according to those authors[5],
the most massive wastes are droppings — metabolic by-
product of birds. Also, we did not consder micro- and
macrobiological  contamination of the environment
(microorganisms, heminths, flies ec), which ae
secondary pollutants, and their intendity of impact would be
significantly reduced together with successful resolution of
the task of minimizing ecological hazard caused by poultry
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droppings. These researches consider chicken droppings as
the main cause of ecological hazard in the area of impact of
poultry farms.

Based on the assumptions above, the sources of
ecological hazard are closdy related to places of
localisation and routes of trangportation of poultry
droppings. Wagte accumulation significantly depends on
a used farming process and equipment utilised to
maintain this process [6]. These indicators adso have
influence on the moisture content of wastes, which can
vary from 82-98 % (when using scraping system for
droppings removal from battery cages) to 55-65 %
(when using belt conveyors) and to 20-50 % (when
using ventilated belt conveyors, [7]).

Thus, we can outline 3 potential sources of
ecological hazard in the area of impact and localisation
of birds (poultry farms, complexes, private households):

site for keeping birds (generation of
droppings) — the main impact is caused on the
atmosphere;

system of droppings transportation —the main
impact is caused on the atmosphere;

sites (locations) for droppings storage — the
main impact is caused on the atmosphere, hydrosphere
and lithosphere.

According to the authors [8], average loss of
separate components of droppings in process of their
generation, transportation and storage makes around
10 %, and as to eements like nitrogen, it is up to 20—
50%. The main part of nitrogen converts into
ammonium form and contaminates the atmosphere and
hydrosphere.

The first source, which isa site for keeping birds, is
the major one, because the stage of birds housing is
associated with the generation of ecological hazard
posed by poultry droppings, which further extends to the
process of transportation and storage of droppings. In
order to assess the amount of ammonia released by the
first source, it is necessary to take into account a number
of birds kept per year, a method of keeping (i.e. litter or
litter-free method for broilers;, battery cages, floor
housing, colony cages, multilevel floor, free-range
keeping for egg-laying chicken, etc.), sequence of
keeping cycles aimed at preventive maintenance of
premises, type of birds (meet poultry, laying chicken),
season conditions and microclimate of birds housing,
efc. Certainly, it is difficult to estimate these factors
throughout the country, especially in the absence of
datistical information specially collected by specific
indicators. We think that in order to assess the leve of
ecological hazard in the area of impact of sites for
keeping birds, it is reasonable to use averaged
indicators, which allow to evaluate the effect of actions
proposed in the research, targeted at minimisation of this
ecological hazard.

Based on smulated conditions, we calculated the overdl
emisson of ammoniain respect of thefirg source throughout
the territory of Ukraine which is 761.5kg per hour, 28.27 t
per 24 hours, and 6670 t per year.

It is next to impossible to analyse the pollution
volume generated by the second and thirds sources,
because it requires considering individua conditions of
droppings transportation, storage as well as adopted
strategy of their disposal at each farm.

The prospective way to minimise ecol ogical hazard at
sites for keeping birds is to apply sorbents in litter
composition, which adsorb part of ammonia released by
chicken droppings [9, 10]. This will ensure the reduction
of ammonia emissons paluting the atmosphere as a
result of it intake by adsorbents. At the same time, these
adsorbents containing ammonia can be used as efficient
long-acting nitrogenous fertiliser. In process of our
conducted studies (Table 1), we estimated that the optimal
compodgtion of litter is a the ratio of palygorskite +
clinoptilolite (1:1) to poultry manure—1: 5.

Table 1
Estimation of optimal ratio of mixture
of natural dispersve sorbentsto litter

Ratio of palygorskite + Weight of absorbed
clinoptilolite (1:1) mixture ammonia, mg-eg/g
to litter of sorbents -

1.6 0.92

155 13

15 1.56

14 15

1:35 11

1:3 0.84

1.25 0.34

The highest capacity for ammonia adsorption was
shown by the composition “sorbents chicken
droppings’ at the ratio of 1:5. It makes about 1.56 mg-
eg/g of sorbents. This method of production of
granulated organic-mineral fertiliser using litter as raw
material with the sorbents composition above was
granted a utility model patent [11].

Certainly, application of sorbentsis hardly expected to
completely diminate pollution of the atmosphere with
ammoniain the area of impact of poultry farms. In order to
entrap ammonium residuals, ventilation systems should be
equipped with ammonia entrapment by regular absorption
method (absorption by acidic solutions seems the most
efficient to us). However, it is necessary to consder that the
amount of rdleased ammonia at the stage of birds kegping
drops more than 6 times by hinding into valuable fertilisers
of durable action.

Organic-mineral fertilisers produced from wastes
successfully passed laboratory tests.
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Field tests were proposed to be conducted using
crop plants, asthey require nitrogen most of all.

In order to raise the yield of forage landsin the Lviv
Region, amelioration is required on the area of 3540
ths ha, including around 20 ths ha of fertile hayfields.
High yields of herbage and hay are provided by ryegrass
planting by single-crop and mixed sowing. It is
important for young plants to grow intensvely in the
year of sowing. Development of grasses during the firgt
year greatly depends on overwintering of plants and hay
and seed yield in the next year.

Underdeveloped grasses reach normal growth only
in the second year of life. These grasses winter badly,
suffer from diseases more and provide low seed yield.

Along with the acceeration of scientific and
technical progress, intensive technologies used in
production must be energy saving. It is estimated that
resource-saving technologies contribute to the decrease
in utilisation of mineral fertilisers by 25-30 %, fuel by
5-7 %, and pegticides by 4-6 %. Production of 1 kg of
seeds of perennial grasses takes 700-800 kcal of non-
renewable energy, while conventional technology takes
10002000 kcal.

Implementation of energy-efficient and saving
technologies will facilitate the improvement of
ecological situation in the environment and the increase
of sail fertility, while cutting costs for production.

Therefore, it isimportant to be aware of the effect of
different types of organic-mineral fertilisers on the yield
and quality of annual ryegrass seeds.
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2. Methodsand M aterials

Efficiency of organic-mineral fertilisersin field was
studied by common technique [12] during 2017—2018 in
sod-podzolic medium-acidic soil on bare surface at the
site of the Agricultural Ingdtitute of the Carpathian
Region of the National Academy of Agriculturd
Sciences of Ukraine with the study of the effect of
different organic-mineral fertilisers on growth and
development of annual ryegrass of Zhaivir variety.
Within the vegetation period the following was defined:
plant height before gathering, number of plants per 1 m?,
and harvest structure (Iength of inflorescence, amount of
seeds from one plant, and weight of seeds). Seed yield
accounting was performed with the determination of
qualitative indicators of seeds.

The study pattern included the following variants:

Contral (no fertilisation);

1 (poultry manure + palygorskite, 5:1)
2 (poultry manure + clinoptilolite, 5:1)
3 (poultry manure, no additives)

- 4 (poultry manure + paygorskite + clinoptilolite,
10:1:1)

Meteorological conditions of the vegetation period
of 2017-2018 are shown in Fig 1, 2. In general, the
vegetation period is characterised by higher temperature
as compared to long-term annual indicators, as well as
significant variation of the amount of precipitations.
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Fig. 2. Precipitations during vegetation period, mm

3. Resaults and Discussion

Annud ryegrass of Zhaivir variety is awinter tetraploid
plant characterised by high tolerance for winter and frogt
conditions and well adapted to cultivation in soil and dimate
zones of Forest-Steppe and Polissa. This variety provides
34, and with irrigation 46 cuts of herbage, which
sgnificantly surpasses other crops by digetibility and
paatability. The potentid yidd of Zhaivir variety is 800—
1000 dt/ha of herbage, dry matter is 100-150 dt/ha, feed unit
is 90-105 dt/ha, digestive pratein is 20-25 dt/ha, and seed is
10-11 dt/ha. Zhaivir variety can be preserved in the grass
stand up to 3 years which contributes to the increased yield
of hayfields and pasturesin thefirg yearsof use.

Study tests of the effect of the fertilisation variants of
annual ryegrass on seeds dated on 11 August 2017
(5 variantsin 4 cydes, the study pettern is provided above).

Plants of annual ryegrass of Zhaivir variety as well
as other crop grasses were growing differently in the
first year, depending much on weather conditions.

Weather conditions of the vegetation period of
2017-2018 were ungtable (Pictures 1 and 2), with
insufficient precipitations during most of the months and
increased temperatures. Nevertheless, in genera the
amount of precipitations from August 2017 to July 2018
exceeded the long-term average annua norm by
103 mm, and average annua temperature was higher of
the norm by 2.2 °C. These weather conditions favoured
the growth of perennial grasses.

Observations indicate that the duration of the period
from sowing to initial germination depends on
meteorological conditions and fertilisation system rather
than sowing terms (Table 2).

Table 2
Specifics of growth and development of annual ryegrass of Zhaivir
variety in thefirst year depending on fertilisation (average for 2017)

_ Days after sowing to: Days after complete germination to: Density of grass stand,

Variants initial germination | CTPI®€ | iitia tillering | SOMPIete pes/m?
germination tillering
Summer coverless row sowing
Control
(no fertilisation) 16 20 24 3% >4

1 16 20 24 36 747

2 16 20 24 36 748

3 16 20 24 36 765

4 16 20 24 36 758
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Summer sowing of annual ryegrass was conducted
on 11 August 2017. The period from complete
germination to complete tillering lasted 36 days. The
plants started winter in a phase of complete tillering and
good condition.

In 2018 plants of annual ryegrass of Zhaivir variety
renewed second-year vegetation on 8-30 March. Stem
elongation of plants ended after 46-47 days.

The highest density of the grass stand, 960 pcs/m?,
was observed in solid row planting with fertilisation
variant No. 4. Average height of the plants was 93-100 cm.
Fertilisation of planting of annual ryegrass resulted in
the extension of the periods of the phenological phase of
development from the beginning of aftergrowth to the

phase of stem elongation for 2—4 days and earing for 1—
5 days as compared to the contral.

Analysis of the harvest structure showed that the
seed yied of annual ryegrass of Zhaivir variety under
the effect of fertilisation variants varied as a result of
increase or decrease of the number of generative shoots
per 1 m? (Table 3).

Our study variants of fertilisation influenced both
the annual ryegrass yield and seed quality. Mathematical
processing of the received data demonstrated a
significant effect of the application of organic-minera
fertilisers on the seed yield of annual ryegrass of Zhaivir
variety (Table 4).

Table 3
Beginning of after growth and average duration of inter-phase periods depending
on seeding nor ms and sowing term
Dengity of grass .
. Outermoq dqtes Days after the beginning of aftergrowth to: stand, Plant heignt,
Variants of the beginning pesiim? cm
f h - -
of aftergrot stem elongation earing
Summer solid row planting
Control
(no fertilistion) 28.08 54 64 905 %3
1 30.03 55 65 914 98
2 29.03 57 69 943 100
3 29.03 56 66 935 99
4 31.03 58 69 960 100
Table4

Effect of fertilisation on seed yield and quality

Variants Germi_nation Weight of 1000 Yidd, Difference vs. control, +
capacity, % seeds, g t/ha t/ha | %
Summer solid row planting
Control 91 5.15 0.60 - -
1 93 5.16 0.77 0.17 +28.3
2 93 5.21 0.72 0.12 +20.0
3 93 5.18 0.69 0.09 +15.0
4 94 5.20 0.82 0.22 +36.7
HIPgs, t/ha 0.022
In particular, application of organic-mineral  Conclusion

fertilisers had a positive effect on the seed yield
from a unit area — the difference with the control
without fertilisation by the variants made from
0.09 t/ha (15.0 %) to 0.22 t/ha (36.7 %) with the
lowest significant difference of 0.022 t/ha. It was
noticed that germination capacity of the received
seeds tended to rise by 2-4 % as compared to the
control, and the weight of 1000 seeds increased from
5.15 g of the control without fertilisation to 5.21 g
with fertilization variant No. 2.

Based on the results of the conducted studies, we
can draw a conclusion that production of this
fertiliser will help to reduce the emission of
ammonia into the environment. Application of
organic-mineral fertiliser on a basis of poultry
manure with mixture of natural sorbents to crop
plants, in particular, annual ryegrass of Zhaivir
variety, had a positive effect on growth and
development of the plants and resulted in the
increased yield by =~20-37 % in respect of the
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control, as well as by = 5-22 % in respect of regular
poultry manure. Also, we noticed that germination
capacity of the received seeds tended to rise by
2—4 % as compared to the control, and the weight of
1000 seeds increased from 5.15 g of the control
without fertilisation to 5.21 g with fertilization
variant No. 2.
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